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Abstract 
Being established from the initiative of six visionary countries in the second half of the 20th century, the European 
Economic Community has shifted the history of the European continent by promoting economic collaboration 
and political stability. Given its initial success, the regional group has quickly evolved from customs union to 
Economic and Monetary Union, comprising nowadays twenty-seven European countries. Although the European 
Union has successfully managed political, economic, social and even sanitary turmoil, the stability of the 
European architecture continues to be threatened by the heterogeneity of its members. In this respect, one of the 
main challenges for the European Union in its current composition aims the convergence of the economic 
performance between countries and regions. The purpose of this paper is to study the economic growth patterns 
in the European Union during 2000 and 2019, also conducting a comparative analysis between New and Old 
Member States. In order to capture the European economic landscape, the methodology was based on conditional 
β-convergence and the estimates were conducted by using ordinary least squares and generalized least squares 
with fixed effects. We have tried to find the relationship between the lagged value of GDP per capita and the 
subsequent growth rates, but also to study the influence of macroeconomic and social-related variables. By 
estimating regressions based on panel data, we have found evidence in favor of income convergence in the 
European Union, based on the inverse relationship between the lagged value of GDP per capita and the annual 
growth rates. Moreover, the comparative analysis between the New and Old Members illustrated that convergence 
was stronger in the latter group, given the sound macroeconomic and social environment. The empirical analysis 
suggested that the economic growth process both at aggregate and subgroup level was enhanced by investment, 
exports of goods and services, sound public finances and the increase of percentage of population with tertiary 
education. Consequently, in order to increase the cohesion between Members and to avoid separatist movements, 
the European decision-makers should strengthen the macroeconomic and social frameworks, maintaining a 
sustainable economic growth trajectory for both the New Members from Central and Eastern Europe and the Old 
Member States.   
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1. Introduction 
The establishment of the European Economic Communities in the 50s has represented the preface of a successful 
integration story that has decisively influenced the historical course of the European continent. Being initially 
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founded by six West European countries with the purpose to strengthen the economic ties and prevent the political 
conflicts that affected the regional and stability during the second half of the 20th century, the European Union 
comprises nowadays twenty-seven members under the principles of Economic and Monetary Union. The enlargement 
process, which started in 1973 has created both opportunities and challenges for the European group. On the one hand, 
the accession of other European countries consolidated the economic and political power of the European Union, 
as well as its influence in international organizations. On the other hand, the accession of the Mediterranean 
countries and more recent of the Central and Eastern European group could threaten the status quo of the European 
Union, given the diversity of the economic and social frameworks of the newcomers. One of the main principles 
that was established in the Treaty of Rome (1957/1958) and which continues to be strictly preserved nowadays 
aims the cohesion between countries and regions. In this respect, the European Union has the difficult task to 
assure prosperity for all its members and the economic emancipation of the less developed countries and regions.  
The purpose of this paper is to capture the economic growth patterns in the European Union between 2000 and 
2019, trying to find evidence in favor of β-convergence hypothesis. We have estimated conditional β-convergence 
using ordinary least squares and generalized least squares methods, based on panel data, for European Union (28) 
and two subgroups of countries – the New Members from Central and Eastern Europe and the Old Members or 
EU (15). The study is based on the conditional β-convergence model, which assumes that economies are not 
homogenous in terms of structural characteristics and may reach different states of equilibrium. Consequently, it 
is necessary to include in the regression equations, besides the initial level of GDP per capita, other economic, 
social or/and institutional variables in order to control the differences between economies. The results of panel 
regressions confirm the conditional β-convergence hypothesis both at aggregate and subgroup level, given the 
inverse relationship between the lagged value of GDP per capita and the subsequent growth rates. Moreover, the 
study has some political implications. Firstly, it suggests that decision-makers should increase the investment, as 
reflected by the gross fixed capital formation, as well as to continue the efforts of liberalization at bilateral and 
multilateral level in order to rise the volume of exports of goods and services with the third countries. In the field 
of budgetary framework, the empirical research illustrates that maintaining a positive government balance would 
enhance the economic growth. Last but not the least, the study suggests that the efforts to increase the percentage 
of population with tertiary study have positively influenced the economic growth patterns.  
The paper is structured as follows. Section 2 comprises the review of the relevant empirical studies in the field of 
economic growth and convergence, with special focus on European Union. Section 3 presents the methodology 
of the research, as well as the descriptive statistics of the variables, while section 4 illustrates the results of the 
empirical study. Lastly, we have discussed the results and implications of the study and proposed future directions 
of research.  
2. Literature review 
In the 20th century, exponents of the neoclassical model have initially tried to explain the process of economic 
growth based labor and capital, complemented by the technological progress that was exogenously determined. 
In the empirical framework developed by Solow (1956) and Swan (1956), developing economies would 
experience higher GDP per capita growth rates than the advanced ones, reaching a common state equilibrium in 
the long run. Consequently, the neoclassical growth model was based on the hypothesis of decreasing return to 
capital, which involved a reallocation of capital stocks from advanced to less developed economies, with higher 
profitability in this production factor. Although the neoclassical growth model captures the role of capital and 
labor and explains the catching-up process based on technological process, exogenously determined, it also has 
some shortcomings. First of all, it fails to explain why the least developed economies, mainly from the African 
continent cannot converge towards the level of the developed economies such as US. Furthermore, the Solow-
Swan model is founded on the assumption that all economies will reach the same state of equilibrium and that 
decision-makers and entrepreneurs don’t play an active role in influencing the growth path. However, recent 
evidence suggest that public policy can catalyze economic growth, through investment, trade and R&D. In order 
to manage some of the shortcomings of the neoclassical growth model, researchers such as Romer (1986, 1990), 
Lucas (1988) and Grossman & Helpman (1994) laid the foundation of the endogenous growth model. The 
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exponents of the endogenous growth model extended the neoclassical framework and took into consideration the 
role of decision-makers in creating a favorable environment for convergence. Romer (1986) illustrated that 
economies of scale have an important role in supporting economic growth and convergence. Moreover, Lucas 
(1988) and Romer (1990) highlighted the role of technological progress, as an endogenous factor, in catalyzing 
economic growth. A defining feature of these models derives from the possibility of maintaining high productivity 
gains and economic growth on the long run, as a result of investments in human and physical capital. In other 
researches, Romer (1987, 1989) brought to the forefront the role of specialization in generating productivity gains 
and the positive impact of the human capital that includes not only physical but also intellectual abilities. 
The empirical studies in the field of economic growth and convergence are mainly based on two complementary 
instruments developed by Barro and Sala-i-Martin (1992). β-convergence aims a potentially negative relationship 
between the initial level of income and the subsequent growth rates, while σ-convergence is used by researchers 
in order to examine the evolution of differentials between economies. Moreover, from the empirical studies 
conducted by the neoclassical and exogenous growth model researchers resulted two main perspectives on β-
convergence: absolute and conditional. De la Fuente (1997) noted that absolute β-convergence implies that less 
developed economies register higher growth rates, achieving a common state of equilibrium in the long run. In 
contrast, conditional β-convergence presumes that economies may reach different states of equilibrium, this 
perspective being compatible with the theories that predict increasing of polarization between developed and poor 
economies increase. According to Duro (2012), absolute convergence assumes that less developed economies 
register higher returns on capital, attracting investments that enhance the catching-up process. In contrast, the 
conditional model takes into consideration the tendency of less developed countries towards spending, to the 
detriment of investments and the higher risk premium that could limit the investment decision in these economies. 
Duro notes that the study of the relationship between the initial level of GDP per capita and subsequent growth 
rates can be conducted on conditional model by controlling the variables considered representative in the process 
of economic growth. Taking into consideration the potential structural differences between the European Member 
States, the current study focuses on conditional β-convergence. Referring to the empirical framework, Islam 
(2003) highlighted that regressions based on cross-sectional, panel and time series data are used to determine β 
convergence (absolute or conditional). However, Islam noted that the cross-sectional regressions used in the study 
of economic growth patterns have a number of vulnerabilities. Of these, perhaps the most significant is the use of 
an average value for each economy, which leads to a biased estimate of the convergence rate. At the same time, 
another problem that derives from the use of cross-sectional data is determined by the possibility of omitting 
relevant variables. In order to manage some of these vulnerabilities, Islam suggested the use of panel data and 
estimating the regressions by taking into consideration the individual effects of countries or regions. 
Based on the economic growth theories, developed in 20th century, contemporary researchers have examined the 
European Union’s landscape by taking into consideration the absolute and/or conditional β-convergence. 
Particularly, more and more studies have been devoted in the last two decades to the European regional group, 
analysts trying also to conduct comprehensive studies between the New Members from Central and Eastern 
Europe and the Old Members. Stanišić (2012), Dobrinsky and Havlik (2014), Chapsa et al. (2015), Marelli et al. 
(2019), Rapacki and Próchniak (2019) conducted studies that take into consideration the conditional model, 
analysts including in the empirical analysis, besides the initial/lagged value of GDP other explanatory variables 
related to macroeconomic, social or institutional framework. For example, Marelli et al. (2019) estimated 
conditional β-convergence based on cross-sectional data between 1995 and 2016, identifying divergent trends in 
the Eurozone (EU - 15). Extending the sample to 27 Member States, Marelli et al. identified a convergence rate 
around 4%, mainly reflecting the high performance of the group of New Member States. According to Marelli et 
al., Eurozone membership did not influence the results of the study. Taking into consideration the problem of 
endogeneity, analysts also estimated conditional convergence using the Generalized Method of Moments (GMM) 
based on panel data, identifying a convergence rate of about 1.8% for the Eurozone and 2.1% for the European 
Union. Similarly, Chapsa et al. (2015), studied conditional convergence in the case of the EU (15), including both 
economic variables and indicators representative of the institutional framework (bureaucracy and corruption). 
Analysts found evidence in favor of income convergence within the EU (15), concluding that factors such as 
investment in human and physical capital and trade openness had a positive influence on economic growth. 
  SocioEconomic Challenges, Volume 5, Issue 2, 2021 
ISSN (print) – 2520-6621, ISSN (online) – 2520-6214 
29 
According to Chapsa et al., corruption is negatively correlated with the process of economic growth, while 
bureaucracy affects economic growth especially in the case of cohesion countries. Similarly, Dobrinsky and 
Havlik (2014) studied conditional convergence based on cross-sectional and panel data, illustrating that the unit 
labor cost, which reflect the external competitiveness of economies was the main determinant of convergence in 
the European Union and particularly in the Central and Eastern European region between 2000 and 2011. 
According to Dobrinsky and Havlik, the increase of private credit had positively influenced economic growth at 
aggregate level, but due to reduced financial intermediation, the results were not favorable in the subgroups of 
New and Old Members. At the same time, the study suggests that the New Member States made considerable 
progress not only in terms of income convergence, but also in the case of structural determinants such as labor 
productivity, competitiveness, export volume and trade composition. 
In addition, Stanišić (2012) examined conditional β-convergence, using the two-stage least squares method based 
on panel data, illustrating that the GDP per capita growth rates were positively influenced by the level of 
education, life expectancy at birth, investment, exports and a sound budgetary framework, as reflected by the 
current account balance. In contrast, the growth rate was inversely correlated with the fertility rate and inflation. 
Similarly, Rapacki and Próchniak (2019) investigated the factors that influence the catching-up process, taking 
into consideration variables related to the European Union membership and the economic and social framework. 
By applying multiple regressions, analysts pointed out that European Union membership has positively influenced 
income convergence in the Central and Eastern European countries. Moreover, the process of economic growth 
has been enhanced by the improvement of the institutional quality and by trade and financial integration. Finally, 
Rapacki and Próchniak concluded that “the convergence process is not automatic”, requiring concrete measures 
by public authorities, especially in terms of strengthening the institutional environment.  
3. Data & Methodology 
The main purpose of this paper is to study the economic growth patterns in the European Union and two subgroups 
of countries – the New Member States from Central and Eastern Europe (Bulgaria, Czech Republic, Croatia, 
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia) and the Old Member States group 
(Austria, Belgium, Denmark, Finland, France, Germany, Greece, Italy, Ireland, Netherlands, Portugal, Spain, 
Sweden, and United Kingdom). Another objective of the research was to find evidence in favor of income 
convergence, by taking into consideration the evolution GDP per capita (PPS) between 2000 and 2019. We have 
excluded from the analysis of conditional β-convergence Cyprus, Luxembourg and Malta given the large offshore 
activities that might have biased the estimation. By examining conditional β-convergence based on panel 
regressions, we have tried to find a statistically significant relationship between the lagged value of GDP per 
capita and the subsequent growth rates both at aggregate and subgroup level. In order to control the potential 
structural differences between Member States, we have included in the regressions equations the gross capital 
formation (% of GDP), the volume of exports of goods and services (% of GDP), the government balance (% of 
GDP) and the percentage of population with tertiary studies. Data was obtained from Eurostat and World Bank 
databases. The description of the variables is presented in Table 1: 
Conditional β-convergence was estimated based on panel data, using ordinary least squares and generalized 
squares methods with fixed effects, taking into consideration the equation below: 
The convergence rate was estimated based on the following equation1:  
Table 2 illustrates the statistical description of the variables included in the study of conditional β-convergence 
for the three groups of countries: European Union (27), New (11) and Old Member States (14). At a first glance, 
the minimum and maximum values suggest that the Member States are not homogenous in terms of economic 
performances. Moreover, there are divergences between the New and Old Member States subgroups, but also 
within them. The average GDP growth rate at aggregate level was around 3.5% between 2000 and 2019. However, 
Ireland experienced an increase of 35% in 2015 compared to the previous year. In contrast, Latvia experienced 
 
1 T=1 for panel data 
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an economic downturn of 17.7% between 2008 and 2009. The average growth rate was around 5% among the 
New Members and 2.2% for the Old Members. In terms of GDP per capita, Ireland recorded the highest value at 
Community level (excluding Luxembourg), reaching 60,500 PPS in 2019, while Romania had the lowest 
performance in 2000 - 5,100 PPS. The average GDP per capita in the European Union was 29,350 PPS, while in 
the Central and Eastern European group only 16,350 PPS. In the field of investment, as reflected by the gross 
capital formation indicator, the average value at Community’s level was 23% of GDP. The highest percentage 
was recorded by Ireland (43.8%), while Greece was at the opposite pole of the ranking, with a percentage of 
10.2% in 2010. In terms of exports of goods and services (% of GDP), the Central and Eastern European group 
experienced higher values compared to the Old Members (57.7% versus 46.2% of GDP). The export leader in 
Central and Eastern Europe was Slovakia, with a percentage of over 90% of GDP, while Ireland was placed at the 
top of the ranking of the Old Members' subgroup. Regarding the quality of public finances, reflected by the values 
of the government balance, the average value at Community level was around -2.5%. Surpluses of the public 
balance were recorded by countries such as Finland, Denmark, Ireland, Estonia and Bulgaria, but the minimum 
was reached by Ireland (-32%) in 2010. There are also significant differences in the field of education. On average, 
22% of the European citizens had a tertiary level of education in 2019. Higher values were recorded by Ireland 
and United Kingdom (approximately 40% in 2019), while the minimum was reached by Romania in 2000 (7.5%). 
4. Results 
Table 3 presents the results of conditional β-convergence that was estimated using ordinary least squares method 
with cross-sectional fixed effects. As it results from the empirical literature (Dobrinsky and Havlik, 2014), the 
fixed effects model offers a solution for the unobserved heterogeneity at cross-sectional level. In order to account 
for the heteroscedasticity, a frequent vulnerability in the study of economic growth patterns using ordinarily least 
squares method, the equations were computed using robust standard errors. We found evidence in favor of 
conditional convergence hypothesis for both European Union and the two subgroups, given the negative 
relationship between the lagged value of GDP per capita and the annual growth rates. The macroeconomic 
variables included in the model have the expected influence on the dependent variable, although they are not in 
all cases statistically significant (p-value > 10%). Consequently, the empirical model confirms the positive impact 
of investment, exports of goods and services and a positive public balance on economic growth rates between 
2000 and 2019. Analyzing the value of the coefficients, we might conclude that growth rate was particularly 
enhanced by exports and investment. At the same time, the estimated model illustrated that increasing the level 
of education of the European citizens, an objective included in the Europe 2020 Strategy, had a favorable impact 
on economic growth. The value of the coefficient of determination suggests that the model explains in a proportion 
that varies between 36% (Old Member States) and 56% (European Union) the variation of the dependent variable. 
In order to confirm the influence of the selected explanatory variables, we have estimated the model using 
generalized least squares method, with cross-sectional fixed effects. We have found strong evidence in favor of 
the conditional convergence hypothesis both at aggregate and subgroup level based on the negative relationship 
between the lagged value of GDP per capita and annual growth rates. In contrast with the previous estimate, the 
convergence rate is higher for the Old Members compared to the Central and Eastern European countries. The 
model confirms the beneficial influence of investments, reflected by the gross capital formation, exports of goods 
and services, as well as the importance of maintaining a sound public balance. The study also suggests that the 
efforts to rise the percentage of the population with tertiary education, as part of the Strategy Europe 2020, had a 
positive contribution in generating prosperity increases at Community level. The model explains in a proportion 
of about 70% the variation of the dependent variable for the European Union, 46% and 31% for the estimates for 
the New and Old Members.  
Overall, the empirical study confirms the initial expectations. Regarding the influence of the explanatory 
variables, we have illustrated that investments have positively influenced economic growth, a conclusion 
previously reached by analysts such as Próchniak (2011), Stanišić (2012) and Marelli et al. (2019). Similar to the 
results reached by Stanišić (2012), the analysis suggests that maintaining a balanced budget balance, by avoiding 
excessive deficits, has fostered the process of economic growth. Last, but not the least, the results confirm that 
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the efforts to increase the percentage of population with tertiary education enhanced economic prosperity in the 
European Union. 
5. Conclusion 
The purpose of this paper was to study the economic growth patterns in the European Union between 2000 and 
2019, also conducting a comparative analysis between the New Members from Central and Eastern Europe and 
the Old Member States. Based on panel data, we have examined conditional β-convergence, trying to find a 
statistical significant relationship between the lagged value of GDP per capita and the annual growth rates. By 
using two estimation methods – ordinary least squares and generalized least squares – we have identified evidence 
in favor of income convergence both at aggregate and subgroup level. Our study also has some implications in 
the field of public policy. First of all, investment, reflected by the fixed capital formation indicator, as well as 
exports of goods and services have proved to be the main determinants of economic growth at Community’s level. 
At the same time, the study indicates that maintaining a surplus budget has a positive influence on economic 
growth. Consequently, the Member States should avoid increasing the government deficits, a trend that has 
become more prominent in the context of Covid-19 pandemic. Last but not least, the analysis suggests that 
achieving the objectives of the Europe 2020 Strategy in terms of increasing the percentage of European citizens 
with tertiary education had a beneficial effect on economic growth. Consequently, the measures adopted to 
enhance the economic performances should be coupled with initiatives aiming the social environment, mainly in 
the field of education. Given the complexity of the economic growth process, the research might be continued by 
studying the influence of other macroeconomic, social and institutional variables.  
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Appedices 
Table 1. Variables, definitions and source 
Variable Description Source Expected influence 
GDP per capita 
GDP per capita at current prices 
(PPS) 
Eurostat Lagged value - negative 
Gross capital formation (GCF) 
Gross capital formation (% 
GDP) 
World Bank Positive 
Exports of goods and services 
Sum of exports of goods and 
services (% GDP) 
World Bank Positive 
Government balance (GB) 
Government deficit/surplus (% 
GDP) 
Eurostat Positive 
Population with tertiary 
education (PTE) 
Population with tertiary 
education (levels 5-8) (% total 
population) 
Eurostat Positive 
Source: Author’s presentation. 
𝑙𝑛(𝛥𝑦𝑖,𝑡) = 𝑎 + 𝛽1𝑙𝑛(𝑦 𝑖,𝑡−1) + 𝛽2𝑙𝑛(𝐺𝐶𝐹) + 𝛽3𝑙𝑛(𝐸𝑥𝑝𝑜𝑟𝑡𝑠)+ 𝛽4(𝐺𝐵)+ 𝛽5𝑙𝑛(𝑃𝑇𝐸) + 𝑢𝑖,𝑡 (1) 
𝑌𝑖,𝑡 = GDP per capita 
𝑢𝑖,𝑡 = residuals 
t = 1,...,T (period) 
i = 1,..,N (cross-sections) 
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𝑙𝑛(1 + 𝛽1𝑇) 
(2) 
Table 2. Statistical description  








0.0349 0.0353 0.3215 -0.1771 0.0455 475 
New member 
states 
0.0514 0.0523 0.1718 -0.1771 0.0491 209 
Old member 
states 
0.0222 0.0250 0.3215 -0.0993 0.0378 266 












































































57.7850 58.0000 96.2000 21.6000 18.5415 220 
Old member 
states 




















































18.9000 37.9000 7.5000 7.0240 218 
Old member 
states 
25.1525 26.1500 40.7000 7.5000 7.6799 272 
Source: Author’s computation. 
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Table 3. Conditional β-convergence (Ordinary least squares – fixed effects) 
Dependent variable: Annual GDP per capita growth rate between 2000 and 2019 
Method: Ordinary least squares – cross-section fixed effects 
Group European Union New Member States Old Member States 

























































Prob(F-statistic) 0.0000 0.0000 0.0000 
R-squared 0.5286 0.5566 0.4038 
Adjusted R-squared 0.4974 0.5220 0.3592 
Source: Author’s computation. 
Note: * - p-value < 1%; ** - p-value < 5%; *** - p-value < 10%; standard errors and t-statistics in parentheses. 
Table 4. Conditional β-convergence (Generalized least squares –fixed effects) 
Dependent variable: Annual GDP per capita growth rate between 2000 and 2019 
Method: Generalized least squares – cross-section fixed effects 
Group European Union New Member States Old Member States 

























































Prob(F-statistic) 0.0000 0.0000 0.0000 
R-squared 0.5710 0.5700 0.5036 
Adjusted R-squared 0.5426 0.5364 0.4666 
Source: Author’s computation. 
Note: * - p-value < 1%; ** - p-value < 5%; *** - p-value < 10%; standard errors and t-statistics in parentheses.  
